Iatrogenic Horner Syndrome (HS) may occur due to analgesia and surgical interventions. A case that developed HS following chest tube placement after lung surgery and opioid application via epidural catheter is presented here. The aim of this report is to discuss the differential diagnosis of HS in the light of the literature.
INTRODUCTION
Horner syndrome (HS) manifests itself as ptosis, miosis and ipsilateral anhidrosis due to disruption of the oculosympathetic innervation pathway at any level which extend from hypothalamus to C8-T1 level and return to the eye (Figure 1 ). Ptosis of the upper lid and elevation of the lower lid cause enopthalmos (pseudoenopthalmos). Signs and symptoms may differ according to the level of affected pathway (central, preganglionic or postganlionic) (1) .
Epidural/spinal anesthesia, invasive procedures on neck region and apical lung surgery may lead to the development of preganglionic HS (2) (3) (4) (5) . HS caused by chest tube (CT) placement was first reported in a premature infant (6) . Local anesthesics (LA) or LA-opioid combinations used in epidural anesthesia/ analgesia are reported to cause HS (7) (8) (9) . No report is available describing HS caused by solely opioid use during epidural analgesia.
ID

ID ID
A case that developed HS following CT placement after lung surgery and opioid application via epidural catheter is presented here. The aim of this report is to discuss the differential diagnosis of HS in the light of the literature.
CASE REPORT
A 19-year-old male patient underwent video-assisted thoracoscopy (VATS) due to spontaneous pneumothorax developed in the right lung. Preoperatively, an epidural catheter was applied at L3-L4 level for postoperative analgesia. After resection of bullous structures in the lung, a CT was placed.
At the 12 th hour after the operation, the pain team was called to assess the patient's pain. The patient's visual analog scale (VAS) was 7. Morphine (2 mg, in a total volume of 10 mL of NaCl 0.9%) was administered via epidural catheter. After 30 minutes, the VAS score decreased to 1. Two hours after administration of morphine, ptosis and miosis developed in the patient's right eye ( Figure 2 ). The neurological examination was normal except for the ocular findings. The diagnosis HS was confirmed by an ophthalmologist.
Chest X-ray revealed that the tip of CT was on apex of the right lung ( Figure 3 ). The CT pulled backwards for 2 cm and significant decrease in miosis and ptosis was observed after 5 hours (Figure 4 ).
At the 18 th hour after the operation, the patient's visual analog scale (VAS) was 6. Secondly, the same dose and volume of opioid was given via epidural catheter. Thirty minutes after administration the VAS score decreased to 2. HS symptoms were not observed.
On the postoperative 48 th hour epidural catheter was removed and the patient was discharged one week after the operation.
DISCUSSION
HS is not a life-threatening condition, but it may be a manifestation of central hypothalamus, central, spinal cord, head and neck pathologies. Therefore, it is important to make the differential diagnosis and determine the main cause (3) . In our case, both administration of drug through epidural catheter and CT were the reasons that may cause HS. The emergence of symptoms shortly after epidural administration of drugs suggested that the drug administered through epidural catheter might be responsible for the patient's symptoms. The main factor was considered to be the CT, because only opioids were delivered through epidural catheter. Regression of symptoms after repositioning of CT supports this view. It has been suggested that the administration of opioids through the epidural catheter increases the patient's mobilization by reducing pain, leading to displacement of the CT, and harming lower cervical ganglion.
HS is a rare complication after epidural anesthesia (10, 11) . It is thought that LA delivered through the epidural catheter moves upwards towards cranium and blocks the preganglionic fibers of the oculosympathetic pathway at the level of C8-T2. It is thought that the factors causing this spread may be related to variations in epidural anatomy and the patient's position. The development of HS after epidural anesthesia in the literature has been reported most frequently in pregnant women. In pregnant women, it is reported that epidural venous vessels are dilated due to increased intraabdominal pressure and LA rapidly spreads due to narrowing of the epidural space. This situation is considered to increase the risk of HS development in the pregnant women (12) . In a study involving 439 mastectomized patients in whom thoracic epidural catheters were placed development of HS was detected in 6 patients (1.4%) (12) . In this study, in a patient who demonstrated asymmetrical manifestations of HS on the right side of his face, when the contrast agent was given into the epidural space, the agent had spread to C5 on the right and T1 on the left. Development of unilateral HS is thought to be due to the variation of the septas in the epidural space (10) . Biousse et al. (11) reported two patients with HS in whom epidural catheter was inserted in the lateral position and symptoms developed on the underlying side. They indicated that HS was lateralized on the side of the lateral decubitus during injection of the anesthetic solution was performed. In some of the HS case reports LA has been used in combination with opioid injection performed via epidural catheter. Any case of HS caused by the use of opioids was not encountered in the literature. In our case, the cause was not considered to be related to opioid use.
The proximity of the CT and the apex of the lung explain the development of HS with use of CT due to the trauma of the stellate ganglion. The reported incidence of HS after CT placement was less than %0.5 (13) . Zagrodnik ve Kline (5) indicated that the stellate ganglion and the parietal pleura were separated by only a microscopically thin layer of loose connective tissue or endothoracic fascia. As a result of the movement of our patient, it was thought that the tube was displaced and traumatized the ganglion.
In patients with iatrogenic HS, the time to recovery or disappearance of symptoms varies. It has been reported in the literature that symptoms occur approximately one hour after epidural local anesthesia and spontaneously regressed approximately 2 hours after discontinuation of the drug administration (7, 10) . In a study evaluating 78 cases of HS due to epidural anesthesia, only one case had persistent symptoms (7) . According to the literature, the duration of pressure exerted by CT to the ganglia was reported to be important in the regression of the findings (4, 5, 13, 14) . Many cases of HS due to CT were diagnosed between 12 hours and 12 days after surgery (5) . In a prospective study, the improvement of symptoms in 5 cases was reported between 2 weeks and 2 months after the procedure (13) . HS symptoms were detected in 42 days after a CT placement in a premature infant and the symptoms of this case were permanent (6) . In our case, symptoms developed 14 hours after the operation and regressed 5 hours after the replacement of the CT. Although the development process of HS in our case was similar to the literature, the time to recovery was very short. We thought that the immediate resolution of our patient's symptoms was due to rapid diagnosis of HS and rapid replacement of CT.
HS is not a life threatening condition but the persistance of the signs is a disruptive situation for the patient's life quality. Considering that the risk of development of HS will increase in cases where CT is placed and analgesia is provided with epidural drugs, it is important to follow up the symptoms at regular intervals.
